



Abstract: I	 propose	 to	 argue	 that	 the	widely	perceived	 opposition	 between	 a	 “site	 scale”	 and	 “regional	
scale”	 in	GIS	analysis	 is	not	an	optimal	 classification	 in	archaeological	practice.	While	 stressing	 the	 im-
portance	of	the	conceptual	separation	of	terms	describing	the	dead	and	the	living	cultures	I	will	suggest	
that	projects	 should	be	approached	 in	accordance	 to	 their	 theoretical	background	rather	 than	 their	geo-
graphical	 extent.	 Since	 archaeological	 data	 is	 usually	 severely	 biased	 in	diverse	 aspects,	 new	analytical	
“scales”	will	be	 introduced	 into	 the	debate,	which	allow	to	address	questions	previously	 inaccessible	 in	
GIS	 analysis.	 This	 approach	 is	 based	 on	 descriptive	 databases	 viewed	 as	multi-dimensional	 spaces,	 re-
gardless	of	the	presence	or	absence	of	geographic	coordinates.	This	paper	concludes	that	useful	GIS	out-
puts	need	not	look	like	decorative	maps	of	the	physical	landscape,	or	distribution	maps	of	finds,	but	that	
they	 can	 also	 present	 formalized	 abstract	models	 built	 by	 the	 framework	 of	 a	 newly-coined	 term	 “fact	 
space”.





Lock / Molyneaux	 2006).	 The	 dichotomy	 between	
intra-site	 and	 regional	 approaches	 has	 often	 been	
recognized	and	is	usually	the	most	obvious	catego-
rization	of	archaeological	projects	from	the	perspec-
tive	of	 scale.	Nevertheless,	 I	would	 like	 to	bring	a	
slightly	more	complicated	typology	of	spatially-ori-










some	 striking	 concentrations	 of	 finds	 packed	 in	 a	





as	a	basis	 for	 the	 research	on	 the	dynamic	human	







enclosures,	 cemeteries	 etc.	 existed	as	various	 focal	
places	of	the	past	human	activities.	Instead	I	would	
only	point	to	the	fact	that	their	general	inclusion	of	
the	 term	 site	 is	problematic	as	 is	 the	concepts	of	a	
dichotomy	between	site and	region or	site and	off-site.	
Any	attempt	to	draw	a	line	around	a	set	of	empirical	
facts	and	label	 them	as	a	site	 is	 inevitably	an	arbi-
trary	construct	because	archaeological	 facts	would	
be	 distributed	 nearly	 continually,	 in	 space,	 had	
they	escaped	destruction.	Sometimes,	abrupt	edges	
can	be	discerned	in	for	example	the	distribution	of	
pits	cut	 into	 the	bedrock	or	distribution	of	pottery	 






just	 a	 traditional	 element	 of	 an	 archaeological	 de-
bate,	which	has	only	a	vaguely	defined	content	at	
present.
What Matters in Spatial Archaeology?
The	 debate	 about	 pros	 and	 cons	 of	 different	 geo-
graphic	scales	in	archaeological	investigation	must	
be	 inevitably	 enriched	 by	 theoretical	 concerns	 re-
flecting	 the	 nature	 of	 the	 archaeological	 record.	
Above	all,	 the	strict	division	between	 the	dead cul-
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ture,	 which	 represents	 the	 empirical	 basis	 of	 ar-
chaeology	and	 the	past	 living culture,	which	 is	 the	
ultimate	object	of	archaeology	as	a	discipline,	must	
be	clearly	recognized	(Neustupný	1986a;	idem	1993).	
It	 is	 methodologically	 incorrect	 to	 search	 for	 pat-
terns	in	the	dead	culture	(archaeological	finds)	as	if	







within	 archaeology	 should	 therefore	 be	 problem-
oriented	 and	 arise	 from	a	 careful	 consideration	 of	
the	varying	character	of	 the	archaeological	 record.	
Situations	investigated	by	archaeologists	differ	sub-
stantially	 and	 their	 description	 is	 usually	 a	multi-
dimensional	 task.	 Therefore,	 I	 restrict	 myself	 to	
brief	comments	on	several	examples	of	GIS	projects	
from	 my	 own	 experience.	 All	 are	 based	 on	 the	
Bronze	Age	evidence	with	 some	overlaps	 to	other	 
periods.
Holešov
The	 cemetery	 at	 Holešov	 represents	 an	 extreme-
ly	 valuable	 collection	 of	 mortuary	 record.	 Hav-
ing	been	 excavated	 four	decades	 ago,	 it	 could	not	
be	 analysed	 in	 detail	 until	 GIS	 became	 available	
(Ondráček / Šebela	1985;	Šmejda	2003;	 idem	2004).	
This	 funerary	area	 is	 a	good	example	of	 an	 inten-
tionally	structured	set	of	archaeological	facts.	It	has	
been	subject	 to	 reduction	 in	some	aspects	 (like	or-
ganic	materials	 and	 tissues,	 surface	 appearance	of	
graves,	 potential	 superficial	 structures),	 but	 other-
wise	there	still	remains	a	 lot	of	 intact	recorded	or-





pottery	 and	other	 chronologically	 significant	finds	










especially	 due	 to	 the	 substantial	 lack	 of	 the	 func-
tional	 order	 in	 preserved	 archaeological	 complex-
es,	 such	 as	 pits	 or	 remains	 of	 building	 structures.	
Deeper	 pits	 have	 been	 usually	 preserved	 in	 their	
primary	position,	but	 their	precise	dating	 remains	








human	world	blurred	 in	 the	archaeological	 record	
and	 only	 indirectly	 accessible	 (Šmejda / Kočár in 
press).	Although	here	we	face	one	“site”	in	the	same	
way	as	in	the	case	of	the	Holešov	cemetery,	our	the-
oretical	 apparatus	 and	methodology	will	 certainly	
be	 quite	 different.	 Heavily	 transformed	 evidence	
in	 settlement	 sites	 restricts	 the	 range	 of	 possible	
research	 topics	 directed	 to	 the	 living	 culture	 con-
fronting	us	mainly	with	selected	aspects	of	econo-
my	and	 refuse	management	of	 local	 communities.	
Consequently	 burial	 and	 residential	 sites stand	 in	
even	 a	 more	 profound	 opposition	 when	 it	 comes	




In	 this	 last	 example	 I	 am	 going	 to	 draw	 your	 at-
tention	 to	 a	 prominent	 hill	 with	 a	 multi-period	
occupation	 and	 a	 very	 extensive	 fortification	 sys-
tem,	 which	 encloses	 an	 area	 of	 120 ha	 (1.2 km2) 
(Chytráček / Šmejda	 2005;	 idem	 2006).	 Systematic	
archaeological	 investigation	 of	 the	 region	 where	
Vladař	hillfort	is	located	started	only	several	years	
ago	and	this	work	still	continues.	Although	plenty	
of	 evidence	 has	 already	 been	 collected	 from	 the	
fieldwork,	 it	 is	difficult	 to	use	 the	data	 in	 a	 really	
sound	formal	analysis.	There	are	several	reasons	for	
this	situation:
patchy	 spatial	 distribution	 of	 data.	 Some	 areas	•	


















Often,	 data	 in	 such	 “large-scale	 projects”	 is	 usu-
ally	not	very	consistent	and	 is	hard	 to	compare	 in	
a	 rigorous	 way.	 In	 such	 a	 situation	 I	 use	 a	meta-
phor	–	borrowing	the	statistical	terminology	–	that	
they	have	“too	many	degrees	of	 freedom”.	Neces-
sary	 control	 points	 in	 the	 process	 of	 archaeologi-
cal	 inference	 are	 lacking.	 This	 is	magnified	 in	 the	
case	 of	 projects	 covering	 very	 large	 geographic	












tasets	 above.The	only	 reasonable	way	 to	 over-
come	 this	 problem	 involves	 theoretical	 model-
ling	of	processes	that	create	these	deformations.	
Therefore	 this	 point	 is	mostly	 theoretical	 and	 I	











is	maybe	 very	disappointing	 for	 the	GIS	users,	
but	 I	 want	 to	 suggest	 one	 methodological	 ap-
proach	that	opens	new	scales	for	GIS	application	
in	archaeology.
Descriptive Databases, Vector Space and GIS
Geographical information systems	 originated	as	 tools	
designed	for	geographers	and	cartographers.	They	
















attribute	 values	 organized	 in	 table	 columns.	 At-
tributes	 can	be	defined	as	geographic	 coordinates,	














from	our	databases	 and	 explore	 their	 content	 and	










urally	understood	as	the	plan	indicating	how far the 










ciated	with	 their	 point	 representation	 and	 investi-
gated	(Fig. 1).
The	cemetery	can	also	be	represented	by	points	
located	 in	 an	 abstract space,	 for	 instance	 defined	
by	axes	corresponding	to	the	depths	and	lengths	of	
the	grave	pits.	There	is	a	plan	of	the	same	cemetery	





It	 is	 possible	 to	 display	 even	more	 dimensions	
of	 the	descriptive	database	 in	both	of	 these	spaces	













of	 precisely	 indeterminable	 Cerealia	 in	 settlement	
pits	 as	 recorded	 at	 the	Hostivař	 settlement	 in	 the	
geographical	 space	 (Fig. 3)	with	 the	 representation	
of	 the	 same	 features	displayed	 in	 a	new	 reference	




obotanical	 determinations	 (Fig. 4).	 This	 becomes	 a	
graphical	representation	of	the	very	complex	spatial	
model,	 since	 the	 axes	 themselves	 already	describe	
mutually	 independent	 latent	 structures	 of	 the	 ar-
chaeobotanical	dataset.
From	 the	 above-mentioned	 (and	 still	 relatively	
simple)	examples	we	can	infer	that	many	other	theo-
retical	models	built	in	an	abstract	“analytical	space”	


















(in	this	context	understood	as	space of archaeological 
facts)	into	archaeological	debate,	containing	its	geo-
graphical	 and	 formal	 components	 (see	Neustupný 








the	 potential	 of	 GIS	 within	 archaeology.	 Modern	







grated,	 combining	 immense	 computational	 power	
with	 diverse	 graphic	 presentation,	 data	 explora-
tion,	pattern	recognition,	and	data	visualization.	In	
my	view,	current	GIS	software	in	the	phase	of	data	
exploration	 can	 in	 many	 respects	 offer	 tools	 that	



















M.	Chytráček / L.	Šmejda,	 Zur	 Bedeutung	 des	 Vla-
dař	 in	 der	 Siedlungsstruktur	 der	 Hallstatt-	 und	 La- 
Tène-Zeit	 Westböhmens.	 Archeologická	 pracovní	
skupina	 východní	 Bavorsko/západní	 a	 jižní	 Čechy.	 In:	 
M.	Chytrácek / J.	Michálek / K.	Schmotz /M.	M.	Rind / 
M.	Zápotocká	 (eds.),	 Archäologische	 Arbeitsgemein-











G.	R.	Lock / B.	Molyneaux	 (eds.),	Confronting	 scale	 in	







E.	Neustupný,	 Sídelní	 areály	 pravěkých	 zemědělců	 
(Settlement	 areas	 of	 prehistoric	 farmers).	 Památky	 ar-
cheologické	77,	1986,	226–234.
Neustupný	1991
E.	Neustupný,	Community	Areas	 of	 Prehistoric	 Farm-
ers	in	Bohemia.	Antiquity	65,	1991,	326–331.
Neustupný	1993

























ogie	 und	 Geographische	 Informationssysteme:	 Prog-
nosekarten,	 Besiedlungsdynamik	 und	 prähistorische	
Raumordnungen.	 Forschungen	 zur	 Archäologie	 im	
Land	Brandenburg	1	(Wünsdorf	2003)	297–307.
Šmejda	2004
L.	Šmejda,	 Potential	 of	 GIS	 for	 analysis	 of	 funerary	
areas:	prehistoric	cemetery	at	Holešov,	distr.	Kroměříž,	
Czech	Republic.	 In:	 L.	Šmejda / J.	Turek	 (eds.),	 Spatial	
analysis	of	funerary	areas.	(Plzeň	2004)	57–68.
Šmejda / Kočár	in	press
L.	Šmejda / P.	Kočár,	 Botanické	 makrozbytky	 z	 kno-
vízského	 sídliště	 v	 Praze-Hostivaři:	 vektorová	 syn	-
té	za	 dat	 (Botanical	 macroremains	 from	 the	 ear-
lier	 phase	 of	 the	 Late	 Bronze	 Age	 (Knovíz-culture)	
settlement	 at	 Prague-Hostivař:	 a	 vector	 synthesis).	 In:	
P.	Vařeka / L.	Šmejda	 (eds.),	 Opomíjená	 archeologie	
(Plzeň	in	press).
Vařeka	2003
P.	Vařeka,	 Archeologie	 pravěkých	 jam.	 Typologie	
zahloubených	 objektů	 na	 sídlišti	 knovízské	 kultury	
v	 Praze-Hostivaři	 (Archaeology	 of	 the	 prehistoric	
pits.	 Sunken	 features	 typology	 of	 the	Knovíz	Culture	
(Late	 Bronze	 Age)	 settlement	 in	 Praha-Hostivař).	 In:	




University of West Bohemia
Faculty of Philosophy
Department of Archaeology
Pilsen Seláčkova 38
30614 Pilsen
Czech Republic
smejda@kar.zcu.cz
